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(54) TROUBLE ANALYSIS SUPPORTING DEVICE AND SIMULATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily judge whether a 
logic circuit is established or not and to confirm a non- 
recorded relay state in a PLC as well by simultaneously 
and synchronously confirming conditions before and 
after the trouble of a facility as input/output information 
and PLC control information. 

SOLUTION: A control signal recording part 43 fetches 
the input/output contact information of a PLC 30 
controlling a production facility and records this 
information in an internal ring buffer and when the signal 
of trigger detection is received from a trigger detecting 
part 45, according to designated conditions, a control 
information log file is outputted to a log file storage part 
44. A PLC simulating part 53 simulates the operation of 
the PLC 30 with the value of an input contact as input 
and determines the value of an output contact. A 
differential detecting part 54 compares the value of the 
output contact of the PLC 30 stored in a control 
information log file storage part 44-3 with the value of 

the output contact of the PLC simulating part 53 and detects the difference. An internal 
display part 55 displays the internal information of the simulated PLC 30 on a display 57 i 
format of IEC1 131 language. 
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-7- 



(8) 

13 

O) , Wfc*- K-efeS^feB^S (7f^i 

3 5) 0 ::t% Mfc*— KTr&stfrfrii (^77/1 
35TYES) , ^ry^l 2 3l:io 0 
[ 0 0 9 2 ] £7l, * 7^:7*1 3 6T'I^- K-CftV^ 
4rWBfSh,fc»*|± Ut^13 6T'NO) , XT y 

^AMLt«^^l^fi (^X^^l 3 6TN 
O) , ^7^136 &A7J3r 9 £¥U»r$;h, 

U7^/l 36TYES) , 777^1 2 3 70 

[0 0 9 3 ] I7lt :W^:ib^77';Hie 

[0094] ei 7 i^ris 2 commcDmmv t ? 
Vrxm&m 2ooii, h y tf&swB 4 6^ fHff«-9-e 

tz± v-fr* 6 o <o&mttit>& £ t^WIBflbA 4 l icsats 
^ixfc^#1f^feJ;t^lj«ia^B4 2l;:E«£nfcli« 

***ic«<5# h y^ft«»4 6 let b hy^f^t 20 

Ox Ttet>h, a ^r>y<Dtz^CO'^ 9 n ;7 >- i o % 

[0095] i-*fc>*>, 0 1 l*:js i (ommmm 

^h7^u»tff^«Sgi o o lessor 14. MttPft-g-E 
fe«tt^i®«|5«eB4 2 iZtt-tZ b V 
^7^#r$8Sfi2 0 0 l^*5V^Ttt, 
fttlx ^a5d^A*^tbfc-fe>-^^6 0o»aJttJ^*3J:l^ 

*5*K C<0^lC#^T&2<Z>||ji£07T2ffi(D h7^HSff 

2 o o tt. Hi Kttc Lr-il l oXK^^So K 

^tfcii (D^mcommn b^y^ffitit^mmmn o o 

[0 0 9 6 ] ^ vIT, E|7£>R9IKI*3V^«:, EJKC^ 

ufc^ i oxtto^iRo h =7 y^nm^mmm iooi 40 

[0 0 9 7 ] [g] 7 IC^V>T, C(DM2^jig(7)Il^h 

7^u»W3t«SB2 0 0tt % (§] 1 Iz^ Lfcfl 1 rontfe 

mm<o v ? y^mvfximmm 1 0 0 t mwk\z, u 

[0 0 9 8 ] D=¥^^SJ40Ji > •7^^n7^-yioi: 
J:f3ft*l<fc»«»«<o*W«#, ^720 ICJ:9» 



#§8 200 0-250775 

SER«B4 1, @HfeE»fl!4 2, fHffflTMBMM 3. 
o^7 7 >f/HBtt«4 4, h y^**»4 6«r*flH.r 

[0 0 9 9 ] Ht% tfVEMM 1 fi s -70D7t 
^10l:«t^if LfcM*R«<0#»«*&tt •? 

y#£j£au ea><b h y #«»*g«-sfc, is^sh*: 
16SB4 4icffi^i-6 0 ::t\ :©fiB»»4iii 

±5^L/tJ: 5liy y^<y7 7 !:tLTV>ot^ i§£ 

[0 10 0] ®&ERgB4 2H, 7 (CCDTJ^ 

7) 2 0tcJ:9aHftLfc»3tR«l<o®«tflr*fc*9ia 

J4x h V #£.&LM4 62»<b h y ^f«*fc*JtSi:, S£ 

"f rt'fBttSB 4 4 ICftT^-fOc wtf>@HfcfS»fcB4 
2te, -fcazfcLfci: 9tr y ^^77 &#L-CV*5fc: 

[0101] MMff«fB«ff4 3(1, S»5tRffl$r$tJ^U 
tV^PLC3 0 coAai^^,#xtf ^ (IOlfN) 

So w<D$dtBft 4 3Ji, K y jSQtf&M* 6frt> 
Sc ::t\ rom«ift-9-fiBftfn4 3 ±mLtz£? 

icy 7 7 ^Utv ^ofca6x i^<D$iJ$HH-5§-<7} 

[0 10 2] u ^7r^^ESlFU4 4 fix ^#tflSn^ 
7r>T^IBtt^4 4 - 1 x ®«W«n ^-7r^^E«S5 
4 4-2, »JW«^D^ r 7T>f^E«aJ4 4-3Sr*L 

[0103] ::t\ f«MD^7 7 ^^EM4 4 

- 1 ICEtS^iX^^l^tf ^77^ ^fix "7 ^ o 7 

^> l 0/6>^©t Bii^iXx fv^^Mb^iifctflt^ 

[0104] **ix (U^tf^D^^r ^7U-lB^tB4 4 - 
2lcEti^tLoilj^fff^D^^ 7 ^/uf4 s ^^^gQ^, 

[0 10 5] fM»*«n^7r^^E«»4 4- 

3^EtS$iXo$[IffllWan^7T-<^«4, PLC30^ 
[0 10 6] h y ^££S5 4 6 fix n^f^^OEflkBHtt 
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[0 10 7] v^aU- Of*. 
£SS 5 1 , 52, PL CilB 5 3 , MS 

^ttl^5 4, P LCrt»*jj%»5 5, Xt'-^5 6, if 
5 7 £A«LT«j£$ix5o 

[0108] 5 1 fi, ^#tf^u 

[0 10 9] *t @Hfe?5£ffl$5 2ta N @ffeW«n^:7 

t f ^mmu 44-2 ^tsts $ tts ®«w « ^77^ 

[0 110] P LCIM5 3lt IB»*ttfc-e&5PL 
^>LT, P L C 3 0 a U-Vg y U ffl 

[0111] MSfcttms 4 it WPIMo^r-f^ 

iatSffl5 4 4 - 3 HfBfg^ftSf&JWW^n ^j'f^P 
LC 3 O^lilAS^li: P LCW5 3^al/ 

[0 112] PLCf^Bi^5 5(l PLCW5 
3l:iot^;aU-v 3 >lf:PLC 3 0 tf>F*9SI5W* 
& I EC 1 1 3 1 siliCT'f-f^^U^ 5 7 IC^^f- 
Oo ro^tfe^JBicfevxTIi, P LC«»3B5 3 
oT>>;aU-^ 3 yt/:PLC3 0 Of^^tf ¥ 
—m^X^^^^U^ 5 7 C^TOo 

[0 113] fczfc, E| 7|^Lfc^j5£tC*5V^Ttj, a ^ 
V^S54 0 t V* a l/-i/g y/^gj 5 o t it 

>/ft±U5 o ioBWy h p—* -esse six 

T^Tfc J: v\ 

[0114] *W««o^7T-f^*5J:t5«Mftt(l 
^7 7 ^ /ufe J: V«Wj»D ^7 7 >f /u»4 1 oon 

[0 115] □ 3?^fU4 0ty;zL > 3 > 

[0H6]@8!t C^^C#.t>Q h7 70u#*f* 
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XhZ> 0 

[0 117] H7I^LfcJl2 0jttfi<D*lB«)h7^U 
£?t?r£S^M2 o 0 ft fMWfr9-Kft«S4 3iclBit^ix 
*:&]®Hf^(0<iiu A* SJufc-ir vif^6 0<7>& 

ffiffi^joJ:^#IS^4 l KiE«^;h,fc»®Wfft*5.fc 
tflHMBSSU 2I^BBte$ix^:@Hfe»^lzS^* h y 
#£j£gB4 & h y ^f«r*«i-s, -t-fcfc>*>, a** 

>¥<Otz#><D-v( ? P 7^-> 1 0 N ^^7 2 0, PLC 
70 3 0«r h y ^4flc(Ofci6I^ILrv^Ol:»U IE) 8 

i^rs 3 <Dmm<Dmm<D t ? ^^t^ggi 300 

1x^^760-2, P LC 6 0- 3 3rl£*j\ :©7>f 
^7^^60-1, ^^ 7 6 0- 2, PLC60-3 
d»?>Oflr»fcfiJfflL-C h y #£j£ffl5 4 7 ^ h 

fll 09 h7y;u«4lfXa3S«2 0 0 fcB«TfcS. 
[0 1 1 8 ] t*bos CO||3<D|^&6<0^fig<E> h77" 

^wtffxasiK 300 u:*5^-c, h y 4 7 tt 
»wia«*tvfe*#»a*5i:va«iis»*B4 2^iB«$tu 
h y ^^tof^^i^s^p^^^ 

[0119] ft*5, n ^^^oE»BB*6 h y # 
ft, 

J0 1) l&ft*T*0>£W*L -ffcfc>*>, IHfeWtt* *»W 

PLc#a»* #a^^tt^£o— ufc&mmzx 

PLC#i(f«, »*JB*»fcA 

3) tE<a^*<o^«^, -r^ip-b, @j^tf^, www 
$&. PLc^mtt^, #m^Btf^o— su^ia^aji-A 

*«W*L PLC€-fiif^ x 

4) la^M^co^tw^, i-*i?*>, sttW«x ^wm 

PLCMIfft, **^«W«^-»d«IB»»lcA 
T^Six, *frfcfctt*ft*«jiG>W«G>*«r h y^fi£ 

[0 l 2 0] ID9Ji s :^(:it>5F^M^ 

[0121] I§39IC^V>T. w(D h y #£j&!H54 7 0 
tt, h7yA^«f3Ea»BI-IB»i--5#«A*W«^ 
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[0 12 2] 1-%t>h, (£]9{L:fc5l^T, V 
U4 7 Of*. ^T&SfflU 7 1 , /n^^MSl^ 7 

[0123] JTfT&a&M 7 1 7°n^7A 

*&#i&U 7 2|^:/n>r^A£t^£t3U lU^tS^, W 

*W«L PLCMfpltt, *©*^^«B«**ifoAA 
[0 12 4] 5 f o^7AjWl||l4 7 2li, A^-*£ 

cBB*at*#, *«-effr*Lfc h y o y?^* 

MiS I /F 4 7 4 ^ITMU il^BfJi-^^n^ 
7-A£Hff#raSlU 7 1 TUtTti, 
[0125] 7*-ffe$in4 7 3 tt, ftU LfcV^— * 

7 3 <omm#mmm*. * y ^^f^ r m 

<DX h \s— i^tfttig U 7'd^7^M^4 7 2 ^- 
T-fMLfcx-^Srilfl I/F 4 7 4 ^ITMto 

[0126] iift i/F 4 7 4fi, h y tfg.jgiT'ujr? 
K#3FEfc»*Mu rcoiift I /F 4 7 4 tet£rt^< r 

[0 12 7] BlOlt E)9 M^Lfc h y #£jS»fc.*3 

[0 1 28] Hi 0K*3V*T, h y^4fi£»4 7 

O^lHttfifc, fftt«, P LCflsUWWfB, -£<G>fi»l^ 
M^t^f-^^AMc) (^7^20 1) 0 

[0129] A^^Hfcr-^HS^t^O h 

2TNO) , ^fy7*20llCl9, hy^ftMfi 

[0130] ^r^7*2 0 2T\ Fy^^#d5j5£ 

&Lfcfc«»T$jT,fc»fr!i U7y7 , 2 0 2fYE 
S ) , #WlB^ffl5 4 1 , dj&lEMfeSE 4 2 , fflnfefk&m 

ua zm<o?^%mn\z y v tfm^&mtn,, h y#A 

JjZm&i-Z (^77^2 0 3) c 



(10) ftffl 2000-250775 

18 

[0 13 1] ^ h y tf±jgM4 7 OJwfi, (21 Old 
*Ut*7-:y:/2 0 2 OF y S^S^Sr 

[0 13 2] i) i/- ^^fttaSMB 

[0133] 2 ) H4fe*Q-9«Mg 

[0134] 3 ) WS&aflSffi 
#S^a«|glcJ:5 h y 

20 [ 0 1 3 5 ] 4 ) Iff^llt 

[0 13 614*5, :«)hy^4«tt4 7 0Oiafcl 
Til, 

4) V->ryx^lM+IMlM + fMIM 

5) ^-^^^^9«ft+Mtt^atttt+{t»«&a«£ 
7) ^^yx^i^i+i^iit + ff^|b 

40 8) lifftftiaAIB+Wftiaaii&tri^X 

i o) *w&mmt&+iB^t&mmm$rftm 

[oi3 7] it h y ^fig«5 4 7 o tt % ±teyn ^7' 

[0 13 8] 1) affitfeli^^ATy^I 

2) ^s^^tts^a 

[0 13 9] ^^o, cix^Mii^fffl^^o 
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t&X'ZZ> e 

[0 i 4 0] mi lit hy#£#»l;Li3tt5BfcftiS 

[0141] h » #£i&M\ztei7 5>mm&mmmz£z> 
[0142] mi i \ZTjk-rm\zte\,^xn. x^^a^cd 
&<Dytm\z£^Tmmmte<D b y #£3u&u wipie^ 

B4 l, @i«klB»«D 4 2 N fHfffl- ^-12^1354 3 ^A^ 

[0143] - com&<D h y xf*fro«s:/^Frtsco!Hj 

[0144] l ) IBft#*^tt3!E9>r > W<Dft\zm 

[0145] Oil M^TH, MWf^y^ ifl 

T* A*fGy»*BK:HEAIJflte£> h y # £rfc;i5 0 
[ 0 1 4 6 ] m 1 1 Id^JVNTfi, tfy* i^njj* 

vh<D£?iz s mmtfyttmtt: b y Lxmmvx^^ 

[0 14 7] 0 1 2ft hy^WCfeltSfffel 

[0148] C h y WWt*-* £ 

[0 14 9] Hll 2lr^V>Tfi, te5Stt*WW#«-3.£ 

ikmbjhim 2, mmm^nmMA 3#oaa«h»»ic 

[0150] - h y ^^^^/^Fj=£Yr^^J 

[0151] i) &>z>mm&<w4>'i>K &7£vtzmm 

2) #Sffljft»iSttJ^Lfc, £fclira;t*: e 
[0 15 2] /jrfc, ±12«l31H, xS^Mt-Myg© — 

[Ol5 3]H3i3fi, K y «Si!:fc(75/^-> 

W-ffJSrRBt 5 7 a - f t - h Tfefi. 
[0154] Kt)^ El 1 3 }^-r*0«;c:*o^T!i N 
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[0 15 5] Hi 3i::*3^Ttt* #SR»«tS^TA 

[0 15 6] 1~ftfc>*>, El 3fc*31^T, 
«!fa«:ffv> (^7^2 11), ^l:A^f-^^ 
iZ^SrfT 5 (^^^^2 12) 0 

[0 15 7] fit, #HB1t«2:««jft-CAA$^flr 
i>^-tto^^H-<o (^7^/2 i3) 0 

S§£*te (^X^^2 1 3TNO) , ^7^2 1 2 dp 

[0 15 8] ^77^2 13^ #5S{fM&t^ 

*^2 1 3T'YES) , **1B»»4 1 , BKMBfttt 4 

2, mmm^mu4 3WA>xmwmz b y #a^£- 

il^a"fo (^7^/2 1 4) e 
[0159JB14I4, hy3Ef^J5S«JJC*5{t5iB*ro« 

[0160] El l 4 l^VN-ai, **>A;fc»«£r-B*«) 
l^7-^^Wl:MLTio!: v *JT/t»:a^"T?AAS 

tt, *o*#i«afcaii*jferA*$^fcf»fa^*s-ftt 

[0161] 1"^^>*>, E3 1 4 l^l^T, *1\ *!#Hfc 
*0<&£fT^ (X7^2 3 1), A^x-^^ 

(^7^2 3 2) 0 

[0162] Its ^^iZ^SrfTM 
^ y 2 3 3 ) N ^—?fe$m<DT : --? ^7-^^-3^ 
tod^l^o (^77^2 3 4) o C CT\ t*"— 

tim^-* t^-ffr— SfcLfcv^tfrfru (775/y 

2 3 4TNO) , 

L (^7^72 3 5) , ^7^2 3 3 
[0 16 3] ^777*2 3 4 ^ 7-^MB(0 

'^2 3 4 tYE S) % ^wts^mu 1 , m&RMM 4 

2, fBll»ft^-|SA§IJ4 3^t7)A^^J^)^5;- h y tfAt)* 

(^^ y7'2 3 6) q 
[0 1 6 4] E3 1 5}i, h y ^f^fif|Jlid34tS«]Si*fc 

[0165] ®1 SlZTjkiSg&i&titef'f J*Ty7&m 
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[0166] t*-*?* y * ^ M^-Y-O 

[oi67] ^77^204^ -^f^ y ^ S hM 

42TNO) s ^777 S 2 0 4CI^ fH^^t V * 

[oi68] ^777*2 4 2^ ^-r-^^^ y ^ 

^HB»-r^> h»4T?fc5i:W»S^fc»*tt (77 
y~7 2 4 2TYES) N * ^ vff * y ^ ^ h M31£fT 
^ U7y7 , 2 4 3) % *>T^ffi=0*>£Bk<3 

©r£*bfc»<g'W: Ury^2 4 4T?NO) , 7 7 7 / 2 
4 3 Cloo 

[0 16 9] £fc, 777^2 4 4 ^ ^^-7ft=0T 
fc5fc««$ixfc»frtt (^7^2 4 4T*YES) . 
MHBfiMM 1 , SKfcEtMlM 2, fflfflm^mM4 3 

5) . 

[0 l 7 0] IB 1 6f±, hV#£.tiito\z.&rtZ>ftj£mM 

[0 1 7 1 ] ©1 6tC^i-4#S^»JtftttJ^S^d3V^r 

u Rjewjflidfc-sfce, h y tfA^&^MBBfiWHu i , 

IB1fclBftffi4 2, Mfltflr-g-EMM 3*©A*«!»»i: 

[0172] -T^^^, 1 6 tCSS^T, £1\ f£^E£ 
ftia^W^S (777/2 51) 0 r^T\ R^^J-C 
(^7^2 5 1 T'NO) , ^777°2 5ll:l 

[0173] ^7^2 5 1 K*HMBrfc5fc*JIK 
Ztl^k (^7^2 5 1TYES) , 'MKBS&fflU 
1, M«llE»OT 4 2, «yapflr4HSftftS4 3»©A*1BUP 
gRIH h y ^A^^il^J-To (777^2 5 2) 0 

[o 1 7 4 ] id 1 7 it, z(D&w\zmt>z> hyz/^nm 
[oi75]@i7 t^-r m 4 (omm<D]tm<D h ? 

lt^l^S4 0 0 {Z&^T.'l, ^t^Ixi/f COiSfe^COit 
^Sid, P LC&mUo 3T-PLC3 0 <D->^ a U — 
•✓a^Srff^ ^0>j£*a>*bMS8l£m 5 4 T'll^ri 
fcfcJL, ttjEJ§^#!rSys$ 5 9-^^cDF^^?r3l^D-t-^ c MIE 
5 9 -e*l it&£2xf~MMF^I~ J; 9^jE& 
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PLC 3 0te&W&<nffiiE®>WmW7 O-iiSD-ToJ:? 

F7 7';«^i2 o o tmmx-hZo 

[01761B18I1 HIl 7 L?C^4 £>HSS<Djf2 

70 [0 17 7] il 8m^, ^f, PLC3 0^lp 
1) . -Oift*Ufc«HW««S:o^7T^^IBtt»4 4 

^w»«aa^7T>r^Eisa5 4 4 - 3 (isstrs c* 

777"3 0 2) g 

[0178] ^C, o^ r 7T^^IB«»4 4<OffllMff« 
n^7x>r A4B«tt4 4-3 lw*«UfcfM«Ht*l«-5 
#\ P LC^jg£f55 3 [Cj; «9 , P L C 3 OCDibf^^i/^ 
^ U — v-3>i"o (^77^3 0 3) c 

[0 17 9] ^S^fcBB5 4 J: 0 . MMffttn 

20 * r 7 7'fA'SB1S»4 4-3 ^IBtl$*US«Wflr«D^7 

r -< P L c 3 0 oaj^»^^>« iPL cm^gU 5 3 
L, WjE^^SrfcSJ&^IS^S (^777'3 04) 0 

[0180] ::-e N *tJEo£«^sftv^t^uBfSi^fca^ 

&\* (^7 7/3 0 4T*NO) . MjEit^co^jBf^tfv^ 
(^777 P 3 0 5) , ^777'3 0 1 Cloc 
[0181] 777^3 0 4 T% *tjE0>!fcSj& s fc 

St*U»$iXfc»frtt (777^3 0 4 T'YES) N ^ 

^ttiEAaadsiit^^nfcSd^w^ (777/30 

30 6) , a^toSdS^V^S-frfi, ^777*30 

I'^^to (77^3 0 7) 0 
[0182] m 1 9 fi, H118 {d^ U7cMlE^il^tD 

[0 18 3] mi 9(^^V>T, «S«|£ti«HJ5 4 11 

t^^ii, jR*S2, • • • % vtmmztsiyz 

4 2 - 1, 542-2. - - - N 542-n ^tlt^ 
PLCM53d^, PLC3 OOi^V^a 

4 1T\ 1^7^-^^5 4 2 - 1 , 5 4 2- 
2 N • • 5 4 2 - nl:tt«$ixfc#ttlg, i-fcfr*> 

[0184] LT, CWlt«©S*^bP LCm^fC 

5 3 Hi: o P LC 3 0 (D^j^(D-y^ =2. U — XDf^M 

50 [0185] ^CT% P LCMo 3 Hie. PLC 3 



-12- 



23 

«Sf3®Jt^«B5 9--iIS0U J§IE8!S*?5*a$ 5 9 tt, r tf> 
-^?rMU, CO^L^^ZE^-*^ P LC 3 0 
[0186] PLCljg^53ICj:5PLC30 

tSffl5 5 8 i-il^-f-Oc 
[0 18 7] ttjEftSGlfttt 5 8tt, iiftJMfflWtSSrtT 

[0 18 8] wOjS4 0jafiO»ttt.fc5 4:. 

[0 18 9] flOX7>f ^IrfcJ^T, HMtSTO 

[0190] i) mm^h<Dmm^±if, m^^<n 

[0191] _hf£ 1 ) , 2 ) . 3 ) ^^«LS*gm 

[ 0 1 9 2 ] m 2 Ofi, ^(7>^B^(c^^o h^^HWff 
[0193] C (DM 2 0 5 (D^m<Dmm<0 h 7 

^^wxaasa 5 0 0 attwi-ttia 1 1-^ l^* 

1 co^co^Slo h =7 T'/HBtfrXaSfi loot H— T- 

r. 5 comi&(Dftm<o h 7^/Hi?wsasE 

5 0 0 Iw^V^Ttt, P L C 3 O^^^r-t^^^^^J: ? 

ft-JMs^au 3*5j:u ? siifeta^iFr>4 2 & xw^wtzmm 
ws^jiwswRoiaeoRijwfcBao^ ^^^^^^ 

[0 194] r ^£ 9 ft«fifc!iJ:5 

1) %mmwLkm&m&(DmM?fr*fj:<-fzb&x' 

j£iifc<f*a;::£-3< 13:01 F7^W^Iii:^5 
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2) 7n-^^^^oT^, @HS^$J&Hft«L 

3) IBW^-^asi^LT^o/tto. 

[0 19 5] 1-fcr>*> N El 2 oi::£5V^ ^co^sco^ 
m<oWM<o h 7 :/ /i^Wr3taa*ia 5 0 on, *9JL-Cn 
^>^&54 0 > 3 ^/^fc*B5 0 bfrbm 

70 [0196] n^f^yu4 on s ^^^D7tyioi: 
ct 9 LfcfiitlWl^lMi*, ** 7 2 0 {^i^tg 
fcLfcSHga&Woliftff -§\ PLC3 0^t,^$ilo 

WIE«»4 1, IHfefBft&iM 2, MHit-g-flBMfM 3, 

[0197] ::t% WiBft&u 1 v^^D7^ 

yy^y7 7i:ia»t5c wOfp»ia^4 in, h 
y#tftffi»4 5A*5> h y ^»i3KOfii*Srg*t5t, 

-f/^SBtS«5 4 4 ^£}^-t-5c ^w-C, w(D^|S^4 
[0198] tt, ¥WSB»fflU 1 fi, IHff«#e*fl 
50 [0199] MtfeKftffi 4 2 fi x ^7 p< v 2 0 ic «t 9 

LfcfiitR(i^lj^f^$r^(p^ % iti^j PEG^ 
t-ct "9T^^Mbtti^U^^(^^©y 77 
(^ia^-r6 0 rou^f2^4 2fi N h y^M4 5 
h y ^^DOfi-§-^f7o t, m^^^/c^fttc^ 

oTs iU^tf^D ^7 T-T'/L'^n ^7 7 -f/^ffitBffl5 4 4 
^tU^-Toc C^T% ^(Diirt£tf2^£&4 2H _h^U/c 

[0 2 0 0 ] SJ«fB»ffi4 2 J± x ^JW«#IB»«B 

40 4 3 d^feoHJWit**:*^, 7 2 0 tc;i<Df^#Hl ^» 
^aj^ii-o 0 *^7 2 0Hoi«»fit fSd^Jft -si-fa 

[0201] ::t\ *^7 2 0f±, ccd*^H 

[0202] «g»«#«BAn 4 3 ^itt^d^so^ u 
tv^oplc3 Q<D\\tij3m&mm dots©) zm'o 
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"t, ftJi^tf^n if -7 r 4 r 4 ^IBttttlU 4 ^ 

[0 2 0 3 ] H«fffE*til4 3 ti, 12&*ttfe P 

LC 3 0^73rtyMA, "t"ftfe*>f r — ^JEJBfiSIJW t 
s <OtWf&£2I#L N ^^t>^-<AOINT (3 3ms 
e c/ t s - 1 ) Ial«izWIBftn4 1 ^ct^lJ^IB^ 

[0 2 0 4 ] D/77-f/HB»»4 4tt, flffio^ 
7 r -< A"tEit£|5 4 4 - 1 , I«itSD^7 7^ ^fEf&SlJ 
4 4-2, P»|d ^T-fMEtMU 4 - 3 £^ L 

[0 2 0 5 ] C^T\ *Wtil«in^7T>r^lBtB«R5 4 4 

0d^«l!?iX^H, ^S^MbSftfcWWtSaas 

[0 2 0 6] H*W«n^7T*MEtt»4 4 - 

^fli^frfcr^* Mb* 3 itfc 

[0 2 0 7 ] MMWln^T-f si4B1ttt4 4- 

3l^|E«$ivS«0«H»«o^7T^Mi, PLC3 0^ 
bBtOi&^Jxfc^^MbSttfcMPWa (Atti^»^ 

[0 2 0 8 ] M;^/ftfibfflS4 5fi, n^^^<olE^§B*6 
h ^ #Oj$*aSr'fT? 0 w^T% h^A^tlt, PL 
C3 OOI O^L< tlDM^Ji^^iO/TV^S^-^^ 

«*hb»sb4 3^y y^<^77^sfiu mfezthx 

4 1 teJ:tf@HftSE»»4 2\zMLX b V #J&*n£il*o1- 

[0 2 0 9 ] v'^U-ys 5 o te N 

5 1 \ MflfeS^ffl 52, PL Clg&fciS 5 3 % MS 
^m^B54. P LCftUZtTFUo 5, ^M5 6, 
5 7 Sr*«LT»rit$ixS 0 
[0210] ^ ~ T% ffS^^S 5 1 J±, WflT 
^7r-<^IB«:»4 4 - l Jc|BtR$tuSW»W«o^7 
t -T /KZ^fp-r — ^ t e — 77 5 6 l:ffl^)to 0 
[02 11] *t Mrt£?¥£g&5 2li, I«ltfto^7 
7 >f A'SafftfflJ 4 4-2 Kiat&SfroiSffeWSftn^:?^ 

[0212] P LC«»a 5 3 tt, IB^tt^T-£>5 P L 

IT, PLC3 0^^>; a l/-i/ 3 yU £±3 

[0 2 13] 11^5 4 11 rattan ^7 7 ^ A' 
4 4-3 ^13»$^SKW««ni ^77>f^P 
LC 3 OO^^iii p LCI«5 3***>Sa U 
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[0 2 14] PLCWi^5 5!t, PLCIM5 
3 Cctotv-; U— > 3 yU:PLC3 OCOftg&iffa 
£ I EC 1 1 3 1 IIII^T'T^ ^/U^f 5 7 l^^^-f 
5o ^<^l^^$Uc;&v>Tfi, PLCIM5 3CJ: 
ot^;al — ">3 y L/;P LC 3 0 Oftgfltf 7 ^ 

— JBS;-^ -r^^W 5 7ic^^l"o 0 

[0215] fc*3 % §20 \Zm Lfc»J$l:::fcV>T, n ¥ 
70 V^SU 0 >v-^l >> 3 >/W$LU5 0 k IX 

[0 2 16] *»««n^7r>f^*Sj:tfH|ft(» 
Sftn ^7 7^ J:Vi»(f «P ^7 7 >f /Hi 1 OflD D 

8Soo^7 7>f;^ LTMttt)i:v^ 

[0 2 17] o^^^^4 0 tV;al/-v/g > 

LTk £< , i/^aU-V3y/K^5 0l:fo 

[0218] ei 2 in, (§i2 oi^ufc^^a^m^ 

^oNTS C^5tOilj^iK^">: P L C 3 0 W 

[0 2 1 9] f§}2 1 trjSVNT, P LC 3 OCDfMiSHrJg- 

H&m s e c #M1E0t£ tv5 0 — t> * 7 

50 2 0 $ tt5 N T S C *^Oiiftf|ttt, 1X3 

0msec ^(-M^r$iXo 0 

[0 2 2 0] ~ GD*:g> N P L C 3 0 Ofljffllfi ^§-tt# ^ 7 
2 O^btti^^iXoNT S C**t*>BHfc«#as 1 7 

40 [0 2 2 1 ] irw^-C, t^^CO^^ jU^^ v^|-g^5< 

^^T-fi, ^J^f^ t l IcIB^UfeSj^x-^ t t 
c l lcfB«UfciM»^— ^dsrajWi-S J: 5CMto 0 
^PSO t c l i:t)0 t i^^^m^^— flttifM t 
l T'foo^btfoSo 

[0 2 2 2 ] L^^Ls t 1 l^SB^ 

UfeSftx-^^*^ 7 2 0±T-*£^1-£c7>teB#£iJ t 0 
T-fe5o Lfc^oT, ^F«Jt c 1 OMffWia & BtSU t 1 

os«kflria2:oini^fi. ^i/30ms ec <omfr&> 

50 [0 2 2 3] OlZfZm&fMiD*^ J*X*>7r\zm 
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[0224] 12 2(1, Ej2 Ol^LflCO^P^CO^S 

[0225] z.<o&w<DmDcomm<Dxm<D 

2) Lfc*^ ^ ^^iiBIWffajftSflfcSi- 

o^^T ^ > 7 5 

[0226] ^ T\ H 5 0?9llfe03«ffiO h 7 TOHWtff 

[0 2 2 7 ]-Bl:, NTSC*ftro*>7m 1/ 
3 0ms e c ^TO^^fl^f- * £r"® 9 £tj"f £ <?r # 
T£#V\ INS (33msec/ts + l) 

tuft t s * Mm^i/f/Hb L7c7 — ^ l^i>7 ^ 7> 
[0 2 2 8 ] £<rj>j; 5*»rttcJ: 9, i**S t 0 t?E«k L 

kvmm&m&x'Zz. — pf^wicn, await o-e 
1 1>, h»«i t o ^ffi»ff»flr«j:6fifeflr«««-^m») 

[ 0 2 2 9 ] B 2 3 12) 2 0 IC^ LfcSB 5 OHfiOf 

[0230] D^y^4om ia«st*T?fe5»<i 

^fP> »fff^D^y^f7 )e ££t\ 
>7SM OO^fPfE^gfU 1 , Bf{fc|B»A4 2, MffflT 
•"HSSMIU 3J±fja^tfc«t 5 Icy ^^y7rl:tlT 

fPfS£iS[$4 1, ll&fE^£B4 2, flJWft^E^BfU 3(D 
IB«ft#fc*3V*T, IB»*WI3», h y 5Sfft«B»B»II|J i 

[ 0 2 3 1 ] E2 3;:ioV^, ^f, h>5!f*#*5j:Ut 
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tfftfttt* 0iJ*lH, P LC 3 OCDg^ 1010 1i«ON 
E»B»|HT*5j:t|5 h y #«fBSB*R0 t r "C 

[ 0 2 3 2 ] 1 *5 ct T/®i«e»fflJ 4 

2#«tt5f6Uffl«^IB»ffi4 3 IC#7 — 7#lB^P B ~jT# 

7*4 0 2) 0 

[ 0 2 3 3 ] - ^ T% M«A«-|B*» 4311, ffltUT 
JO ^oPLCSOW^^t^^-f^t s SrK^iitf. £ 
Tz, WtfMlffim^%rffin (M= I NT ( 3 3 m s e c / t 

S + 1) **$>Oo 

[0 2 3 4] ffGM4 l:fc«fcU«MBS8lU 2^i 
TJ ? fflWft*SB»»4 3(1. *ta»U— htr^-tirTx- 
^£r^£^i£^ (^7^4 0 3) , %t2*\kk,tZ¥—?$: 
^€iXO!ly^y77^**iitf (777^4 0 
4) . 

[ 0 2 3 5 ] ^#15^^(54 1 £ U*®4ftE»ffl" 4 

20 4 C^U:7D-ft- h^tittMfoo 

[ 0 2 3 6] ^l:, h y #J££q&B4 5 ^ h V U 

fc/6^^-<5 (^7^405) o ::t\ hy ^ 

^54 5#" h y LTWjiV^^fi (775/7*4 0 

5T*NO) % ^7y^4 0 3i:l!9, 1)^/^7 7^ 

[ 0 2 3 7 ] 77^7*4 0 5 T% h y tftfefclfflS 4 

5^h^^Uci«$hf:t^(i (7777*4 

o styes), h y ^Kftft h y ^ftte««m^Eft 

L7c£\ 1-*^*,a9:^Lfc h y ^E»^Fffl^j6i8L"C 
30 i^<5j&»*timm-3 (7777*4 0 6 ) 0 I^^L- 

7Z h y ^^f2^^r B ^Mi§LTV^^^^#^^i (77 7 7* 

4 0 6TNO) . 77^7*4 0 7 1:1^, W«E^«fS 4 
i#J:U"®«EftfflJ4 2 45J:^fH«i«-9-eftffi4 3CJ: 
o^IB^u— h \^io^tz.?—*$:mZh : &3+ (7777* 
4 0 7) , ^i^Ayff7 — ^Sr^tl^y y^y7 
T—^^i^tP (7777*4 0 8) ^^^M^ffL, 777 
74 0 6 Cloo 
[0 2 3 8 ] ^7c, 77 77*4 0 6 T, sZJzLtzbVtf 

&temftm&&ft\*izk¥m*ftizite\t (77774 

40 0 6T-YES) \ 77 77*4 0 9 1:1^ mm^r-ftD 

WtZh&fy&WtiL U !i^y77^7-^§tii'V 

[ 0 2 3 9 ] ^:^^ N ^Wia^:lKJ4 1 ^5 «t T^Hj^fS^^ 
4 2£$ J:U*^ft^-IB^4 3t7^y ^^^^77t^7*— 
^£rv— 7>i/^/U7r-r JW8&rr* a 7 7 7 -f ^EffltfU 

(Itf87 7 >f/H 4 4l:f|^ (77^7*4 10) , 

[0240] ->-7>'>'t^77'</n:{i, y 

>-7 ^< 7 7 7lOi*^7- * *>^^£f<-37 — ^ lwMT>' 
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WSixT^-Cfc, *3IWi::3#fiJ£ftT^Tfc 

[ 0 2 4 1 ] fc*5 % ffffElt»4 1 , liftgB@80 4 2 , 
[0242] 12 4 ft, H)2 3 d^L^n— ^-f — ^ 

[0243]I2324 (a) Ji % :^^5^ffiO 
h 7 y^^tffxS^® 5 0 0 ld*3^o^ft#lS 

[ 0 2 4 4 ] (§3 2 4 (a) {l^VNT, MMB-g-fHMHS 4 

iry hi" 5 1 1) . ::t\ *^fittt, 

[ 0 2 4 5 ] 54 J*TV htott^ 

^4 12), MAT!) (^^^^4 1 2 "C Y 

ES) , 4D0<O|bfp^fe5^SL<tt^I)H(t** r aJBi- 
^ >-^T£>5/*\ C ycle = 0 OR 

MOD (cycle) =M^^5t^-fo (^Ty7 s 4 

1 3) 0 ::t% mmm^mmfj z^yx-frtitt, m 
mzmu4 2*s.ttfw«iB«fflj4 1 ^*tL-cfs]#Hf-§-£ 
i^tuu (^7^414) x *o(H]o»f^-cfetbtf. mm 

m^r^P LC 3 Od^R^ii^ cyclelCl 
JDlfo Ut^/4 15) 0 
[0246] 024 (b) tt, I^(DI5 (D^MCO 

mmv> b ? ^/^tfftagi 500 ^^TonH&is^gB 

4 2©iff^^t. 

[ 0 2 4 7 ] i24 (b) \Z33\,^X, 4 2 

tt, £i\ W»«*1B«»4 3d»e>|^l»!ft*3ftSA**ix 
oO£^o (^7^4 21) 0 m»J«*j&SA;&<*;h,5 
t (^777 P 4 2ltYES) , *^720i^S : fiE*^ 

^7^4 2 2) 0 z<ommiE^\c±^mb 
[0248] wi\B](Dmmm^A^ izmiz urc®^ 

fBerR^iifr (77^^4 2 3) dt\ Cc^@J^^ 
xT<Dm\zm&tZWLU4 2<DV y^/^7 7i:tttt$ii 

[0 2 4 9 ] 124 (c) ft, :^lfp]^5 CD^CO 

mm<o b =7 s o o »t 5?wb*ai 

4 1 ^iit^^to 

[0 2 5 0 ] 124 (c) CL*3V^ ffGi«4 1 
^ (^77^4 3 1) B tlT, ^^fA7n, 

2) . 

[0251] ^777°4 3 2T', ^^AT^hfoi: 
(^77/4 3 2T'YES) , -7^^c7^-yi 0^^, 
*«I*t:K*i&t? C^^!y^4 3 3) 0 
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[ 0 2 5 2 ] iiJW(f-9-SBftffl 4 3 a^oi^lJtJHf* 

#-IE««IJ4 3d»e>©WJBIfl|»3&sfcixHf (*^*:/4 3 4 
t'YES) \ ^Wff»&^y*:J-w<-- x 8 

fooTlgEHCH-S (^777 P 4 3 5) c 
[0253] i2 5ft El 2 0 M;* Lfc* 5 COHJg^ 

70 [0254] a*ft38:flitf> h 5 ^/wRRj&Jffa Lfc»-8\ 

[ 0 2 5 5 ] ^ rt\ Z<omt&<DM1&lZ&\,*X\±s 

20 <h^-e#6 Q 

[0 2 5 6 ] i2 5 [C*5l^T, WMlt^'if? 
7^4 4 1) 0 C^^^blCSS^Tli, a L — 

3 (eye i e) te£vtm&~g.m{E}& 

(v i ew) 0 I^I^^-^Oo 3. U — v-3 V 

^^tf^jK^rR^i^tPo y-; a L — y 3 y(7)I 

*Titfittl/nOnJ&st§3£T#5o o£ 9, l/ntf>i£ 
Iti/;al — v-3 ^ZMftX^ Z> 0 ±1z y Z.<Db%, 
30 PLC is* ^-;^LTV^o I F C 1 131 af§ (C 

[0257] ^tc. ^ x ffiyffitao#iff«oD 

4 2) D rC!T% Wtf^COn^^T -T/U^bfi, PL 

c 3 0(D i /of-^io.t^^^i'y^^i.^l^ 

[ 0 2 5 8 ] ±tz. mi&^%j?<< ^ >"?M= I NT (3 
3msec/ts-hl) &mW1rZ) c 

[0 2 5 9 ] M»lti^D^7 7>f/KOl7-^ 

^rA^J^LT, 1 ^^tv^^^^a u-y 3 y§rlfr 

rt»loi3J:^fflA (0) <Dm& ti-t 
o 0 x^i, c y c 1 e ^ 1 ^JD^: L. f'^^U^5 7!: 
^^1"6 (^77^4 4 3) e 

[0 2 6 0 ] tkt^. is 5. = U — i/ 3 I Off ^ 

Ir^^-T^n^^AiCI^fg U7^4 4 4) 0 

::t\ 7y-/D^7^±w, i off art won L 

TV^o^Si, El2tz^Lfci: ^ti^ltlCt 9&SS£ 
^^^Oo 7-f ^7 P W-1' 5 7JzT*fl, ^.^u— /U-t~Ow 
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[0 2 6 1 ] &IC1 X v-S^U — v-a ^fe*(7>aj^S^(75 
To (^7^4 4 5), IWlttjftDgl, i/^ ^ U- 

(Xf^4 4 5T*N 

o) , xryzfi 2 6\zm*. mm&m^^m-g-tt 

V?A 4 5 TYE S) , 77^128 tCittfo 
[0 2 6 2 ] ^f^4 4 6TU ISOfcSS^t 

[0263] its z<nmm&m7Fi,tzytmx\ 

fcSi'&tt (^7y^4 4 7t'NO) N v-^al — >> 3 > 

tt (^X^^4 4 7 TYE S) , il^illlT, V ^ 
^ U->> 3 ^^^^ofc&IC*^ ^4 4 8 Hit 

tf. 

[ 0 2 6 4 ] ^77^4 4 8 T'te, >^ a U— -> 3 >-#i 20 

*«= 1 JwftoTV^tfrfrtt U7y7 P 4 4 8 TY£ 
S) , 7 7"4 4 9 l^it^ WBt*— *J?£if7j**rfT 

5*5, y; a i — = l C^oTv^^i^fj: 
Ufy/4 4 8 T'NO) , Of?£i±frfc>-f 

^xy^l 3 0^ittr o 
[ 0 2 6 5 ] 77^4 4 9TU ffH4gi5 1 Id 

5 0 ::t\ fW4g!5i^J:t;PLCM5 3 50 
[0266] ^r-^^4 5 om m&it-^tmi&tt* 

MOD (eye 1 e) =M 

[0267] ^777*4 5 0TSHgl!E£r^ S V^¥U 
»J^^»-frH (^777 P 4 5 0T'YES) , yZf 
4 5 1 l^attp* 5 , !Mfe3E8r*>r * >-^T^V^ 
fctMHi (^77/4 5 0T'NO) s 77^4 5 21: 

[0 2 6 8 ] ^77^451 TI£ N v i e w \Z 1 £*D^ 

:7° W 5 7 Cl^too 

[0 2 6 9 ] *y-y?4 5 2T'!t > * ^ L 

a >SSS*s 1 £WT£>o ^ £ 2:fitf&1-Oo ^rx% >^ 
a I — i Ss >iIS= 1 T'^lthJf (^77/4 5 2T-N 
O) x ^D-IfTT*foo(7)T^777 P 4 5 3^1^, v- 
^ =l L — > 3 = 1 Tfo;ft,!;f -t" ^ ^ 4 5 2 T-K 

0} % X77/454 \zmt? 9 

[0270] ^77^4 5 >^ ^ > 3 50 
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[ 0 2 7 1 ] *^y:/4 5 4 TJt. ^J^tf^n ^ 

4 5 4TYSE) x i/^a!/->> 3 y^Tt5 B 

[ 0 2 7 2 ] X777'4 5 4 T% ^r^«0»««n^tr 
^l/^otV^V^i:«$JXo> (^777 P 4 5 4T'N 

o) H v S*^— Kt?fc5*»«:Bk<a (^^^^4 
55) o ::t\ ®BE*— KT^oi^d (*t^:/4 

5 5 TYE S) s 7777 , 4 4 3t:lo e 

[ 0 2 7 3 ] ^^y^l 3 K"C*V^ 

fcWWSfrfclfrfrtt (^77^4 5 6 tNO) , 

0) , ^77^13 6\zm5>AK t^A^^"^ ^r^J^T^^ 
fc»#J± (^777*4 5 6TYES) N ^77^44 3 

\zmz 0 

[0 2 7 4 ] 

[*Mo3»*] £l±WlWLtz£ ?\z, m*mi<D&W\z 

1) P LCOffllffltiWRtt, IEC11 3im t^^) 

2) ^s^UTv^/ c ^v^p Lcftn<DV i^— «fBtj«Bi-6 

[0275] ifc. »**2 0»Wic:j:^«, 

1) IS:{l^J^^il('^m^^(7o^ t SB»*fe# 

2) ««0®ia^j|a^ipii:Tffi*OlB©^#SrR3£T 
#o 

[0 2 7 6 ] ^/c. »*q(3fl!>»MlwJ:^rt, 

1) 7>f vSitl^MSSIrS^t 5 v: i: I: J: 9 7 

#6 

2) JI*M*ra»SNIfc$-fr5wtlzj: 9, f^ih^lz^ 

3) ^I^^f^i^f: >^Tt . ii^^ 

[ 0 2 7 7 ] RM4 ©JBMlCtixtf, 

1) IB3»««tli«««OWIJ()!i"K«rft<i-- t&X- 

2) ^u— /^fy^ftttt. 7-^^'^lt^o 
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[ 0 2 7 8 ] R*«5 s>»WlwJ:jh,tt. •* u 

[in 2 ] in:^ urns?? i <Dnm<omm<n v ? y^mvf 

[B 3 ] 0 11:^ LfcSS l oMfeaflgflRa h 7 7Vu##r 70 

[b 4 ] b i ^ utsi i (omi&cDifm<D h ^ 

[m 5 ] b i ut* i <om^(Dwm<o h ^ zf^mm 

[B 6 ] B l Lfc JH l (omffi,<DMWt<D b y zftvffift 

IB 7] d©JBWtc«*?5 F7 7';u^igl^2 
IBS] :ojBHI:ffi35 F7^/H!«ffXa*«<o*3 
IB 9] ^©3BWc«t>5 h y tf&AffoWflfltjfttr** 

[Bio] B9(c^Lfchy^*ffi«^*5jt5sa»hy 

[Bll] h y ^&*»^*5ftSB«kft!jaailB^J:5 h 50 

[Bi2] hy^^i^tioii^sitiiag h 

[B14] h y ^±rt»Jl*5ttSii*OW«toJt««!; 
[Bis] h y #£j»«iifctt;&£s6*fcii*-f A7y 

[B 1 6 ] h y ^^^(l^{7o#^^M£ii^(D- 
[Bl 7] r^^H^ic^^o h7^7U«W3fe«»Bo* 
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[B 1 8 ] B 1 7 \Zt^ LfcJS 4 C^fefiD^fBiO h y y/u 

[Bi 9) bi s^^tzmiE&mmftnmtt&wi- 

5Bt-fo5o 

[B2 0] h7y/HSffSI||I(Dl 

[021] B2 0lC^bfc#*7a»bffl^$;h,5NTS 
C#5C0>gi«fi-i§-£ P LC 3 0Offlfip{§^E*rJS#O 

[B 2 2] B2 Olc^LfcCO»Wo»5<OjMfi©»tt 

[b 2 3 ] i2oi^ L/cm 5 (nmrncommtD b ? z/^ 

[B2 4] B2 3lC^Ufc^o-^^- MCliSttSIWfB 
[02 5] B2 0^^L^»5OH16o^j|8(?5 h^^/U- 

[i»*«>R?IJ] 

1 0 ? U7 

2 0 7 

3 0 PLC 

4 0 u ^1/?'%$ 
4 1 ^IPfa^gP 
4 2 M&lE^gfl 

4 3 ffflfflff-§-|E««5 

4 4 n^T-O^fBtSSB 

4 5 h y *f4ftfcl «B 

4 6 h y #feriE» 

47 h y #^«» 

5 0 ^^U-^aVra 
5 1 

5 2 m&w±n 

5 3 PLCM 

5 4 mm&ftm 

5 5 PLCWf^ 

5 6 ^ b° — ^7 

5 7 >f ^ ^ U-f 

5 s «s«is«aiai6fflj 

5 9 iEMJI^^ 

6 0 -fe^U-Jg 

7 0 IIEM^I 
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